Transition probabilities
For all three datasets there was an interval of two years between waves for estimation of transition probabilities for each characteristic (apart from education and social class which were fixed). For the remaining stochastic characteristics (diseases, health behaviours, physical dependency) transition probabilities were estimated from fitting generalised linear models to the pooled dataset. Where missing values were imputed for a whole study (e.g. BMI in CFAS, cognitive impairment in Understanding Society) we excluded the study from estimation of the transition probabilities.
Most diseases were considered chronic and therefore only incidence (transition to disease) was estimated; the exception was depression where the probability of recovery was also estimated. Similarly, recovery for vision and hearing impairment were modelled in addition to transition from mild cognitive impairment (MMSE 21-26) to normal cognition (MMSE 27-30). For physical activity, there was insufficient data to model transitions, therefore the transition probabilities were approximated by fitting models to the baseline data only. Transition probabilities for BMI used ELSA waves 4 and 6 as BMI was not collected in wave 5. For ordered categorical characteristics (BMI, physical dependency, cognitive function) ordinal logistic models could not be fitted as the proportional odds assumption was violated, and therefore a generalised logit model was fitted.
The modelled transition relationships between variables are shown in Table S .9 with √ denoting a significant association. If variables (apart from age and sex) were not significant in the model, the coefficient was replaced by zero (and shown in Table S .9 by X). We also compared the estimates of forecasted life expectancy at age 65 with those from ONS (Table S.10); differences were small. 
Model validation

